Hippocampal long-term depression is enhanced, depotentiation is inhibited and long-term potentiation is unaffected by the application of a selective c-Jun N-terminal kinase inhibitor to freely behaving rats.
Synaptic plasticity is regarded as the major candidate mechanism for synaptic information storage and memory formation in the hippocampus. Mitogen-activated protein kinases have recently emerged as an important regulatory factor in many forms of synaptic plasticity and memory. As one of the subfamilies of mitogen-activated protein kinases, extracellular-regulated kinase is involved in the in vitro induction of long-term potentiation (LTP), whereas p38 mediates metabotropic glutamate receptor-dependent long-term depression (LTD) in vitro. Although c-Jun N-terminal kinase (JNK) has also been implicated in synaptic plasticity, the in vivo relevance of JNK activity to different forms of synaptic plasticity remains to be further explored. We investigated the effect of inhibition of JNK on different forms of synaptic plasticity in the dentate gyrus of freely behaving adult rats. Intracereboventricular application of c-Jun N-terminal protein kinase-inhibiting peptide (D-JNKI) (96 ng), a highly selective JNK inhibitor peptide, did not affect basal synaptic transmission but reduced neuronal excitability with a higher dose (192 ng). Application of D-JNKI, at a concentration that did not affect basal synaptic transmission, resulted in reduced specific phosphorylation of the JNK substrates postsynaptic density 95kD protein (PSD 95) and c-Jun, a significant enhancement of LTD and a facilitation of short-term depression into LTD. Both LTP and short-term potentiation were unaffected. An inhibition of depotentiation (recovery of LTP) occurred. These data suggest that suppression of JNK-dependent signalling may serve to enhance synaptic depression, and indirectly promote LTP through impairment of depotentiation.